D-Psicose (D-ribo-2-hexulose), a C-3 epimer of D-fructose, is present in small quantities in commercial carbohydrate complexes and agricultural products. We have pre viously reported that D-psicose supplements in diets suppressed hepatic lipogenic enzyme activity. The lower fat accumulation in rats fed D-psicose may be due to lower lipogenesis in the liver. The present study examined the energy available in D-psicose for rat growth. Male Wistar rats received 7g daily of a basal diet to which fixed amounts of sucrose, D-fructose, or D-psicose (0.5-2.0g) were added for 20d. Body weight gain and body energy gain increased with increases in sucrose and D-fructose, but not with D-psicose. One gram of sucrose, D fructose, and D-psicose produced a net energy gain of 2.29, 1.76 and 0.007 kcal, respec tively. The efficiency of energy deposition from D-psicose was 0.3% that of sucrose. The en ergy value of D-psicose was effectively zero. These results suggest that D-psicose is a rare sugar providing zero energy that may be useful in sweeteners for obese people as an aid for weight reduction.
A method of body weight control that has gained wide acceptance is the reduction of the energy content of food. Reduced fat or fat-free products are now com monplace in grocery stores in many advanced nations. Efforts have also been made to find carbohydrates with reduced energy content. Because at least half of food energy comes from carbohydrates, a significant reduc tion in food energy can potentially be achieved by the introduction of low-energy carbohydrates. In recent publications (1), the energy content of commonly used dietary fibers and sugar alcohols has been reported to vary from 0 to 3 kcal/g. The combined intake of these carbohydrates is, limited however, by the extent to which they are tolerated in the gastrointestinal tract (2) (3) (4) .
For nearly two decades, the isomers of monosaccha rides (L-sugars or D-tagatose) have been developed as al ternative carbohydrate sweeteners and bulking agents (5-7). However, D-psicose (D-ribo-2-hexulose), a C-3 epimer of D-fructose, has never been thoroughly studied as a sugar substitute because D-psicose is a sweet rare sugar present in very small quantities in natural ingre dients and in commercial mixtures of D-glucose and D -fructose obtained from the hydrolysis of sucrose or the isomerization of D-glucose (8) . In the previous study, when D-psicose was orally injected into fasting rats, it was retained by the urine (37%), feces (13%), breath (15%), and carcass (39%) (9) . These findings suggested that D-psicose might have low available energy, even * To whom correspondence should be addressed . Feces were freeze-dried, weighed, and ground to powder to determine nitrogen secretion by the microkjeldahl technique.
To calculate the change in body energy content of each animal over the 20-d period, the average energy content of the animals killed at the beginning (day 0 controls) was calculated (12, 13) . These values multi plied by the starting weight of each animal yielded the estimated energy content, which was then subtracted from the value at 20d. Body fat was assumed to contain 9.4kcal/g, and body protein was assumed to contain 4.0kcal/g (12, 13) .
Data analysis. All data were analyzed by a factorial analysis of variance (ANOVA) and Fisher's PLSD tests. Differences were considered statistically significant at p<0.05.
Results and Discussion
Body weight gain and body energy gain increased with the increase in sucrose and D-fructose, whereas these were not affected by increasing D-psicose ( Fig. 1 and Table 1) .
From increases in body energy (Table 1) , regression lines were calculated according to the method of Donato and Hegsted (12) (Fig. 2) . The horizontal axis corresponds to the total amount of supplement con sumed over 20d; thus the slope of the line represents the energy deposition per gram of supplement con sumed. One gram of sucrose, D-fructose, and D-psicose produced a net gain of 2.29, 1 and 0.007 kcal, re spectively. The efficiency of energy deposition from D -psicose was 0.3% (0.007/2.2 9=0.003) that of sucrose.
The energy value of D-psicose was effectively zero. Cecal contents, feces and nitrogen excretion in creased with an increase in D-psicose, but these were not affected by increasing sucrose or D-fructose (Table  2) . Regression lines were calculated from the data shown in Table 2 (Fig. 3) . The horizontal axis corre sponds to the daily supplement. A positive correlation was observed between nitrogen excretion and daily D -psicose, whereas nitrogen exertion was not affected by increasing the D-fructose supplementation (Fig. 3) . We have shown here that body energy accumulation during growth was lower in rats fed a diet with D-psi cose than in rats fed diets with sucrose and D-fructose. The available energy of D-psicose for rat growth was ef fectively 0 kcal/g, compared with 3.94 kcal/g for su 
